Reverse transformation of Chinese hamster ovary cells by methyl xanthines. Structure-function relationships.
Using a number of drugs that increase cellular cAMP levels, alterations in the amount of cell surface fibronectin and other transformation parameters were studied in Chinese hamster ovary (CHO) cells. The drugs include db-cAMP, different methylxanthines (theophylline, aminophylline, methyl isobutyl xanthine (MIX), caffeine and theobromine), papaverine and cholera toxin. Methylxanthines that have a methyl group at the seventh position lack reverse transforming potential; those that lack a methyl group at the seventh position induced reverse transformation in CHO cells, causing an increase in surface fibronectin, cell substratum adhesive strength and anchorage dependence for growth. Further, as methyl xanthines are substituted in other positions different from the seventh position, the more efficient they become in restoring normal phenotypic properties; the later agents also induced low saturation density via a cytostatic state causing accumulation of cells in the S and G2 phases of the cycle in contrast to the G1 arrest of normal cells at low saturation density. db-cAMP and cholera toxin induced cell elongation but like caffeine and theobromine, did not induce surface fibronectin. The non-methylxanthine phosphodiesterase inhibitor papaverine induced neither cell elongation nor surface fibronectin but produced a cytostatic effect similar to aminophylline and MIX. These studies suggest that the reverse transformation properties fall into two groups: (a) Differentiation-related properties including cell morphology, parallel alignment and surface matrix fibronectin, etc.; (b) cell cycle-related properties-low saturation density, cell arrest at G1 phase and anchorage-dependent growth. Phosphodiesterase inhibitors reversibly eliminate indefinite division potential of CHO cells by inducing a cytostatic situation and not by inducing a G1-specific arrest.